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Introduction 


The anreat eoncenu over global rhange arise from two hey observadons about the atmos* 

phere: (1) there ts a dq>letion of ozone in the stratoqdiere. espedalfy over the north and sooth pole^ and (2) 
there hat been a rise in the of carbon «<?«««<« (and some other g*»e* of interest) in the afmos- 

phere since the beginning of the industrial revolution.^ 


Dqdetiao of stratospheric ozone can result in an increase in the amount of short wavelength ultraviolet 
nXatinm F i» a riimg riw 5 prface of the y^f Th, Thts woold oot czuse a diangB hi difflate/CTSC bot woold affect 

people’s behavior in how th^ ^^Kvtioa their »wna and activities outdoors. Further, the increase in rad ia tio n 
may aff ect crops. There are here: the 'hole* in the antarctic stratospheric ozone has 

bca observed onfy recently; there is depletioo over the arctic, ahhoogh, a “hde" £d not devdt^ and it is not 
Imown if Hiole^ rfm mfrrwin/^ifwi of defdetu^ compounds mto die atmosphere, knowing 

that a "hole* is related to coai{dex dtmatolopcal factors. 

looeases in the atmospheric concentration of carbon dioade (jCO^ and ocher key gases (some associ- 
ated with stratospheric ozone depletion) that arc opaque to portions of the infrared spectrum result in the 
'greenhonse efie^ or g kfN I warming. When short wavelength infrared ra diatio n from the sun warms the 
eaith’rmr fi,^ ^ ^ frrwn Ae earth, smne gascs itt the atmosphere are not transparent 

to the longer wavelength re^ratfiaboo, the beat does not escape, and the atmosphere becomes wanner, much as 
does the interkr of a greenhonse. 


peeahowe cflcct, despite afl of the comroversy surrounding it, is wcU based in phjfsks and one of 
^ weO-ett^bM dMoriet in ^mospheric sdence. For example, Venus has a dense CO 2 atmosphere 

Nonetheless, there - or certainly less than unified 

°I»won - whether the earth is warming. The origini of the 1988 north American drougltt have been att^^ 
^ reenhouse effect in the popular press. b« not in dm scientific press, where tl« origin has been aori^ 

*d to otti^ other factors.^ At a 1988 Senate hearing, evidence was presented of trends of Increased global 

J^Pttatnrc and computation of tlw prediction of a definite greens Months later, the National 

and (NOAA) repotted that there^ n o clim ate wanning in the US. 


^ -^yeanofdata.^ The predictive computations 

^‘^cenuements of the heat radatioo of douds.^ 


can be questioned ^vea the results of new satel- 
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The adenriSec on irow i ^wii described at the 1988 Senate hearing by then energy IT 

Fi( 2 patricfc as: *nese srimrifie uncertainties must be reduced before we conunk the nation’ **'**^*'^^n 
to drastic and potential^ misplaced policy responses." At the same hearing; s. Schneider W' 
Center for Atmospheric Research, replied we should "not use platitudes about sdeatifie uiJj 
the need to act now.* ^ to 


There is broad consensus that global warming can occur but may not if miH garin g 
co n trov er sy is how much change can be expected, when it will happen, and where its 
deet. Schneider hu given an excellent summary of the uncertaioties and policy implicati 
observations.^ He approaches the uncertainty issue with the view: 
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■Whether some amount of sdentific oncertainQr is 'enough* to justify actimi or deiayit 
is not a sdentific judgment testable by any standard sdentific method. Rather, it h « 
personal value choice that depends upon ndtether one fears more investing preseot 
resources as a hedge against potential fiitnre change or, alternatively, fem rapid 

fhture change descending withoiti some attempt to slow it down or work actively to 

make adaptation to that change easier. That value choiee can be made ^Bdeuly 
by a society in vtiuch those involved In the dedskm-ouldi^ process are aware of the 

nature of the sd*"ti*i** evidence.” 

It is clear at this time that many governments around the world have made the value jiK^eat to 
proceed as if there will be ^obel dhnafe changes from unaetural (nua-made) causes. R is againtt this bad* 
ground that possible economic and trade effects are (fisenssed. To do so^ it is not necessary to eater the debate 
of the netnre, megnitnde and hwing of ^obal cHmate changw. r g only necessary to correatfy pro 

posed responses. Ihis is done in a ^obai comext, not focusing on aiqr mie country. However, the riniarinn id 
the U.S. is str es s ed because more data are readily availaUe. 


Seme Ecenemk Elftcli of Global Warning 


The m a th e m a tic al models of ^obal climate change predict average likely global temperature ebaugs 
and, to an extent, new global temperature patterns. From this, specific effects on natural ecosystems, water 
supplies, agriculture, sea levels, are inferred. Models are not capable of reproducing regioi^ temperatures or 
predpitation. Nonetheless, there is qualitative agreement among prognosticators that sea levels will ri« 
chough the evidence available is that the natural rise in levels has not accelerated^), wetlands wM flo^ ^ 
water will hifiii e fresh water supplies, and there win be ghang«>« ia the distribution of tree and crop species 
apfcttkitnl productivity. Some writen have succumbed to the to "predict” the quantitative est^ 

these cfaingM, but such predictions are not much more than qi*^i lati Ae The "predicted" time scale for 
changes rangM from decades to centuries. 


A sl priBcant rise in sea levels wiU flood now habitable land in some countries, such as in 

an already crowded country. Developed countries may be able to protect their dries, at least for a 

by building levees and dikes at a considerable coat to avoid major displacements of people and their 

besea. 
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“®* **• potdble protect both coutal mod wetlend 

fr«I> waer to 


CI«B.ps in temp«^ pMena «ffl .Bfea n«»,,l «<»,,ttnu b, dtcrio^ 

.od .ffectuig fo^ nad sihrncultuiu Under vuiou ««n»iiofc coninioiJ^ move north 

and try to grow to ditferent sod types. Ranges of parttcuUr spedes are likely to cbinge beeaose trees in the 
southern part of the present range may die off much more quickly than they can propagate further north. 

Managed foresu can survh« if new spedes and strains can be developed b adviBce of any climate change. 

Similarly, crop lands will change. In present farm areas, there will be greater reliance on irrigation. 
The stress will depend on changes m predpitatioa patterns, which is now difficult (at best) to predict Grain 
prodttcUon wiU move north and productivity may bU because of differing sod types. Global wamibg could 

etqnnd the northern range of livestock diseases and pests. 

Global warming wQl affed snowfall patterns, hence melt, and affect water supidies. Most Califor- 
ott*s water sopidies are from snow melt and if snow is reduced to rain, or melts (juickly the winter, water 

supplies b the summer will be less than now. 


Ukdy Actlona to Cope with Global Warming 


Society does not have the resources to he<^ against aQ possbb future outcomes of global warming 
and other climate changes. Therefore. Schneider suggests a 'de*b* strategy of pursuing those actions that 
provide widely agreed sodecal benefits even if the predicted change does not materialize.^ He suggests in* 
creased energy efficiency, reductions b ^twiarimM from many fossil fuels (especially from coal), development of 
alternative technologiet such as in the development and testing of new crop strains, and trading agreements 
vdth nations for food or other climaticalfy dependent strate^ commodities. The consensus for tb^m” strate* 
^ appears to favor some of reduedoos to slow the eventual warming and adaptatiou to 

an amount ot bevUable warming.^ 

Schneider also raises the question whether it b more appropriate to subsidize poverty, for example, 
through artificially lower prices of energy wfiich discourage its effidenC use, or is k better to dimmish poverty by 
economic aid. t hat it may be necessary to charge user fees on industrial activities b propor- 

a tfrategy which wUl differentially impaa less devetopcd nations. 

Ambers, or the poor, which raises questions of equity. 

■Hb actioiu likely to be taken by gewernmentt are: (1) reduce the emission of CO 2 by reducing the use 
or the mb of fosgii the of potential poUutants; (3) improve energy cffideacy; (4) ban 

WrcMrict the manufocture of certam chemicals; and (5) seek » affect naturdemi^ of key chemical com* 
Eadi of these b discussed below m terms of its poteikial effects on 

, , Trade eflectt are considefedb terms of comparative advanugeassimimg a 

^»«na.recogoiziimthb does not always h^ ft b aUo assumed that aU trading countries wffl ad^ 
"^iweraationalcompmksong^ Needless to say. brge importing and/or cip^ 
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BarhMli 



tort of the of gkW dimitt br choosy 

SgrCCBCOtSB 



Rcdactaf tbt Um «f Foisil FMt 

F«^nn« of COj (per unit of power produced) can be reduced by using a more thcnaaik, 

fossa fueM)oaercoiid)ination. hence changing the 

replace coal with natural gas. U this were done on a large scale, it wouU require the eapki^^ 
and production of new gai fields. There would be a consequent reduction in production and ew^ 

Both actwos would affect the internal economics of coal and gas producing nations and affect the 

trade among current coal trading partners. The cost of cooversiou of a coai-fired boiler to gas «ol 
However, investments will be required for adequate gas delivery and distribution systenu. 

Displacement of coal by some other fuel win cause worker displacements in coal prodadng 50 ,^ 

Historically, coal miners have not found ocher efflpkjyment easily. Hence, displacement of coal win 
Urge dwpla T**”*n »« which, in tom, will cause coal produdag countties to aeeV ^ 

aid for the workers. This economfo disruption will be asymmetric, lilcefy causing those affooed to take ictuolo 
friH The wins and losses in the world economy are like)y to be large. 


Changes in fuel mis will not be well received by developing countries with large indigettoos co«l tt- 
serves who may not have domestic gas reserves the capital to eq;»lore for and develop soA ™pp!ifr^ tIuk 
countries will be the big losers and this alone could cause delays in red uci ng the amouut of coal buBed. 

At the twiii.-, there must be analysis and consideration what effect coal displacement wQl have oe total 

woridwide CO 2 reduction. It is possible that the amount of CO 2 reduction firom coal dbplacememwai not be 

wMth the economic result. 

Fossibfiieled plants can be repia^ with nndear plants. If so, some risks win remain and the costs of 
development amd g««n<«»g acceptance will be high. This option, too. will favor the wealthier nadoos or those 
who have alreacfy made a la^ investment in oudear power, such as France. Japan, and to an extent the US, 
the UiC., and others. 


Thepercnptce generatum of CO ^ developed countries is, of course, much higher than in developiig 
couiUries. One compilation ranka, in dcs^ndlng order, East Germany. U.S.. C zechoslovakia, C anada, Austra¬ 
lia, U.S.SJL etc. dom to India and Mexka^ However, if China meets Us goal raising itspcrccpitc po» 
national product to oidy 15% of the U.S. figure, the increase in CO 2 emissions in China would about equal 
Grom all the coal consumed in the U.S. Similar^, if India maintains Us camat per capita 
its population growth will cause a sinular increase m CO 2 emissions by the middle of the next century. ^ 
ly, even if very drastic steps to reduce CO 2 emissions in the U.S. were undertaken, U would not reduce ^ 
wide emissions. This begs the question of developed countries giving some developing countries a gut 
nudear plants. 


Alternative ways of reducing emissbns are to use less energy, use U more efficiently, and to 
from other than confoustion. Non-use is not an option for a world economy based on energy 
vdoping nations want to increase their energy use so at to improve the value added aspects of their ^ 

and proride the basic necessities and fof dieif people. 
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inruns* 


AC 


Altemidiwto£Miflft^(^poww,p||otoro|^ iro not being used boctmo 

they oirreottycort mow tliMl^ Hydroclecttw power U in wideipreed use bw there ire not mw^ 
more plncei for now in^or uMUUatioiii (and there are serious environmental and cost eoneems). Aside from 
m^or new Iqidroelectnc capacity^ ilteraatne generating technologies may developing These 

t echnn i n gieg are genenlly appUed at small scales so that capital requireiiieiits are low. However, net cost per 
«iefgy unk produced is likely to be uncompetitively high wtiiA ia»m tr»A^ 

A 011 ^ use of oil is Cor fiqnid tranqwrtatioa ftiel and there are few viable akeraatives on the horixoa. 
If this use were ent back, siQT by fiat, reducing transportation would slow the economy oC developed nations and 
hinder economic growth aiDongdeeelopiiignatiotts. Not to be overlooked. large rednetioos In use of oil would 
seriously affect the economies of oa producing nations, many of which rely significatitly ottihe revennes from oa 
exports to p^ Cor their imports. Developed countries will have to increase thdreffidenqr of transpo rt ation fuel 

use. In general, this means a stritch to smaller and more eCBcient automobiles which has the related cflea on 

of reduced manufacniritig, Whereas woricers nuy not be displaced, certainly the value added from 
the nunnCacturing is lowered. 


If there is to be intemackmal agreement to further reduce greenhouse gss emissions, this wUl givo s 
competitive ndvnntsge to oarions that have already invested in pollution control technology and will reqam 

coosiderabk capital investment by countries that If the effects of sndiinvmd^ sroun^ 

w(Mtu^O>oKaaicVS,then'«m\»mapaiahaMdia,Ddz]omi^'^a^. 

obKmrf tli« meteaed .IKadbg OB poaurioB control fiBor. larp 

in prodnetirity.^ 

^ • • . . __... _iw^ .rf^dimatechsiigeisCC>»AiiisioriOU^ 

. _«inhal is mcthittc. SofflC industrial 

Anotherpriacipnlcoiitributof to landfiUs) are 
'deaies are easy to control; other refca^sna order to learn if they warrant con- 

»wre (fifficulL At the sanm tune, there has to be an 

troL 


L. ^ wlikh CO^ h fiw*«f***^ * “*''*** ^ 

One of the priadpd ways W itow 

oie and production of energy, tochidia* repbeemwtoi^ 

’‘«*Wueruarioi»whocina£fcrdlheiiivestineAE>e^^^ There 

aewbmiiieasea. However, the inventions and devc^^» ^^^^j^^^„^jottbtfiU to those 
*‘»o«dd be coittidendjie trade in fflcaitf to impro« that increased en^ 

in acqmriDg the devkes and means. It can be ge^ 

®*®petiti*eiieia. 
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u tta iiofid coomnnky decide* to bio the productk» of any chemfcd conoi^^ 
chaDi^*ochMeeitainehk)rofliirocarboiii(aKr*).Uto RntaaybtoaB, 

if„ «Ah nn long atennoM that may favor one country orer mother. Second, bam should be bpt 

neated only it suitable substitute* are available. Ban* should not remove the means (CFCs) of provK^ 
in^i ^ end air coiutirioninf from nations* economies. 

are even more difficulL There already has been a restriction on the use of CFCs fa 
aerpiol product* in the United States. This resuhed in U.S.iiidnsti7 surrendering some od the marim to ode 
oountrie*. If hiture restriction* of CFCs do not take thi* into acoounC (and k appear* the Montreal Pntod 
basal), then U. S. Industry win make another sacrifice. 


The uhimate restriction would be to place a cap on ^obal productive capad^ and to allocate portkas 
amottgoatioes. The foQy of such a plan should be self-evident givea the inabUky of even imfividnaliiidoas to 
centrally plan their economies. There have been to prodnction wkhm a conatry by mpoi* 

ing production charge* (taxes) on certain fuels or products, vrith the related effect of having the cl 

t h ese charges diitribute use of the products.^ Such vA et nes may be appealing in theory, especialhr to those vie 
advocate ‘market solutions* to aU problems. However, th es e sch eme* a value can be astigDed to 

sP o o ti oo*. Even if a bid proceu were used to assign the valuea, the scheme dearly fnvon the most weabbyiod 

would result in predation among 

^*^***t ^*in! rmitriimt 


large natural sources of CO 2 and methnne emissions, such a* from decomposkios**^ 
orgaw maow. from volcanM (which ia the largest source of carbon monoride), from ruminating 
(metham and carbon monoxide) and from mammalian exhale. Thu*, CO.> can be limited by control of tk 
pofwilannna of aamak »aA * 


^ atmosphere. There ha* been a linear inertia' 

revolution, and mrthinn ■ ^ ****“**• current level* are more than twice as high as before ^ ^ 

Moretlinhalfofthemtih^^ 

1 ^ ‘iirtinh ^ toleaaed from coal mines, leaks from gas prodnctioo 


h.^ frog the coBirol of the population of 

chaage, there miglu be economic reversing the trend of centuries. If people wool 

during aatUMK. However, even the na^**^*^*^ «rain produdng nations and disbenefiu 
because Urge quamiue, of grain ar^ Producing nations with the largest comparative advant*^ . 

ptoducooo u IJbI, ,0 naau i. pfoceoioniuL 



Thelargsttwqrtoa^EMtaaturalamiiiioMaairbctoaltartteCOjesKtobypkococjrBthMk. Or««* 

pUiittab>orbC02»—ttbQllaitgDcffomh.a«demko«ygem. ladMd,r«dactioa of tropical forMUboftts 
t,l^fbrtbaiiicroarohataMapherfeC02. Homr. thb bhM b ocaally «fchott eo^ lebotilk aMlyab. 
Soqie qoatfkM naaia c n p f .e roi ag how mnch new bntt (reatljr paaa pint) ^owth b aaadad to aaka a ^ 
feraoea aad where ihoold thb powch taka placa. For aaaapla, caa defbrewatloa k Africa or Soath Aaarka 
be coapeasatad br new plantiii|i hi North Aaarka? 

AettbetkiaMwiUpra&rplaiidafortreaaovarotharcypaaafpaaaplma. Howavar. roM« plaata an 
aore effectiva ia conaumtas CO 2 thao matnro traaa. Short rotatkm forasiry wUl have to ba lastkatad b 4a- 
velo(M« couatriaa to provide both reforestadoo and firamod. Hoaavir, thaaa ooaairba «a Bfcalp to aaad aM 
b crtabH a hing aad m a n ag in g iuch cropa. A balaoca mat be bead aao^ the conpadi^ baaraaia el poabp 
pbata and wood* the CO 2 that will result from the boralac ol the firewood* aad provldtap feel for 

people. The developiogconatries will have to fiad the eooaoaue mean oleatabfiahi^ abort rocadoa tree cropa 
aad equitabfe distributioa of the fuel Preaeatwood<actiDf aad acam^B^pracdoes would have to baraplacod 
with aaeeooomkaUocadoaaiBoof the poor udueh probably a sobai^achaaaa. b haa baaa raponad that 
oalyatmaaproportioBofthafiielwoodttiadbpthefwalpoorcoaeBfroaaforeaCi. VtOafan nraljr chop dowa 
trees but collect dead braaehea or cut them from trees. At the f«»»*«■*, 70% of the people la devtloptag 
oouatriaa uaa wood for fiieL^ 

If deforeatadoa b a larpe eaoae ol dhaate chaafe, aad must ba s toppe d, thaa thoaa dolaf the daforaa 
tatioa must be offered aa aberaative. Forest products also provide foratgaeachaapa. Povartp that raqofras 
atfring of Aid wood must ba reversed by snsrainabb ccoeoasic developmeat aad eccaom k akaraalha silvaca^ 
tore practiees most ba insrilut ed by prodaciag oatioas. To do otherwise has the large aegativa afbm of mala* 
tbaag poverty aad redadag trade ia D e ed e d hardwood s . 


Aa mt e res dng aaalysb of erwiroomaatal regulaboa ia the U. S. c oa do ded that cmtam iadastiy groups 
tnd If by frnm thk regnbtioa becMue ol increases ia profits aad wages. Hie thasb caa be 

extended, at least qoalitativdy, to the effects oa ecOQomim and trade that mqr resute from worldwide impodta 

of new eaviroaomatal eoittrok 


Proaouaced heterogeneity amoog firms and countries gives rise to competitive advaauges due to 
ssymmetikdbtiibmfoMOlcoatrdaDdoompUanA For example, if the regulatory cost burden feOs heavily on 

one group ol firms or coaatries, aad lightly oa aaocher, then the indirect effect of the regulatioas b a cost 
advantage to the aecood poop. Competitor damage and predmoe benefits accrue. 


To the eaem that then are economies of scab in compBaaen, smaller and/or less elBdenl eaterprbas 
or countries that have not y« iansted in enviromneotal regdadoa suffer a large omt<ost effect and eat the 

i-tetiy. Eimroiime«.lre*iil«ta»io<yritoo«portio.ofttaiwridmo« 

^Q'luaetries that result ia cost advantages. 


f om peritin n an heavily rfsmagrd by regnlmkmr 


In die Ualed Sana, induariet tKcd »ith «ig import 
1 it» to »»Inw any nnewn inadtek* or 
afitt among nationa. 
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APoll^Coant 

There b a i p ectnu n of suggested poliqr acdoot. At one end, some favor 
potodng to the uncertamties in prediction and effects. They argoe that the effects could be 
rapid than models predict At the other end, others argue that redadng or curtailing 
and involves so many activities that are basic to human life, that global warming will be n w^ 
prevent or even slow. They advocate adaptation, which obviously will be very expensive 

^Kctmm IS a sdboot of thon^ that there are so many uncertainties of timing and effects that ‘ 

inv« time or money uniU the problem is better underst^ The nwre middle ground of 

emission reductiottt and adaptation is winning favor because, in part, of the greenhouse easet 

dwooment Economic and trade effectt should be measured today againitthm middle 


eimronaieiit 


CoDtroffing emissioos of-greenhouse gases* (noCabfy, but not only, CO,) presents choUi. ■ ^ 
^e^ and environmentil problems. There U a mix of sodal, strate^Cecoi^n^^J^ 

« driven solely by concerns over climate change. ««™cnuipoj|Qe,flm 

1973101988. EaiaioMi.™™°"aadmGNPowrth.i«io<lio« 
GNP increased Steadily. More mformariw. r ^*1*^ *8>hi in 1988. However, at the same tune, 

the period from 1973 to 1988. *** App^dix graphs the ratio of emissioas to GNP am 

decreased emissions. This exasn*. • ^ decreases, showing increased ecoaomie outptf 

economic devdopment not be acconM for the rest of the world, showing that siistaii“i|’' 

what wat done correctly i^ pl nncnt the emissions. The chaUenge is to ideotifr 

^ •“»« developiog a.tioos.'^ Only 

<^fecono«fcoii^hmdecUDed.TTmit-l!L^ Y* ««Penence b that the nite of CO, emissioas 

an obl^uion to ennri mia thb load of grov^ 

Idetnational coonenrirM u 

tioo miMt indade the fbUowing steps. ****”*^ “higite potential man-made climate change. This coc^ 
eeceuary to avoid ^*^****** *'®***^ about global rh»n^ and the choices that ®*’'^ 
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. Support lmeni«loMl wopwMh* r<»e«di to •chiK. 

■ Daveloped atdona muit takt a pn^acthra role la Implemeadag eh»»g— that will aiUtifata 
yrtwnir allv cauwd cUfluto chanfsa* TImw a ct loiia niiit make *w****f—*<» aodal —H leaae oo 

their own iaerit>< 


■ Developed n ation! nuit asiiit developing oatlow la joUag the glfl ^^ ^foro wUla aaiaiaia* 
iog their economk growth. Some wayi this may be accompUshed are RAD growth, trade laieethei, lead and 
forest laeasgemeat, and adopdon of new ^ricultural praedM 


a Implement new global regolatory pottdes la aa evefrhaaded way 10 as to avoid predadoa. 


The World Commission oa Envirooineat aad DevelopoMat rgf*-** a dadlar poBey coene^: ha> 
proved monitoring and assessment of the evolving ^obal climate change pheaomeaa; increased research to 
improve knowledge about the origina, mechanisms aad effects; the development of iat a m a dn aa Uy agreed pofr’ 
des for the reduction of the cansadve gases; and adopdon of strategies neede d to miai miae dama ge aad cepe. 
The Commissioa condnded: It is clear that a low energy path is the best way towards a l us f al n a h le fonre. Bel 
iJven efficient and productive uses of primary energy, iacloding sustainable forms of renewable energy, this 
ne ed not mean a of energy services.'^ Althou^ the Commissioa did not address ecooomie 

aad trade changes, it did add, This requires profound structural changes in socioocoaomk aad iasdcudonal ar- 

rangemeats and is an important challenge to ^obal society.* 


Diecasslon 


Tl» vrtiouf propoMd wodduMu urrtegirt to rrtpoud to poteiitU plow dto^ 

negative eflectt on trade and the economies of developed and developing nations. At the sa^ the pro- 

po«d poBc, COUTM murt include 1 biliBce unoupIlM mi* of MCUI. lUrtufic, «0«)iiU^ 


issuei. 


T1»«».,oiimtob.ertr«nmofvi»r. Oue Im U». .11 

J^of«»«»S?mu*i«i.U-tc^^ 

iieahh and the environment TTiere must be a middte ^oond or aaaiysm «»;»««««• 

world win safbr. 

^ _ _ I-rt^-rnwartial because they invohm, to some casai. sub^ 

Strirt p««dlo. poilcim 1-a 
■wurtSrtu tortrt^mi .tdnrt tta pomibO^r^faW" 

P'.driouflriiiutmu.lomtagiquMtioowb^ ■ ^ rue uied to vilui poteutini 

■1»ilinrtlit*il TlmueoiK»le»««“‘“‘‘'"“‘^^T^,,e,lewlriieo(8meooldcoitiboutIl 

'"bwlomm. Fo,amuri^itlm.bom.mtimnrtdtlm.d.^ft^yj^ 

WBon (Wn dollars) some 150 yean to the foturn Of 

M)rth lome S33 miUiott to^* ^ ® “,”****?!„—-j»ool be fadooaL 

wch aa approach of diacouattog the (to distato fo«» ^ 

can be singled out tor nukiag proportional^ 

Two important cavneti! First ao o— chaMt Itis p opi ili fteaiklhaU.lto 

ia theb ecoooBV *“<»**>*»** *^ *® 
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■Mto tie i«««« iMificw, cout^^ 

_»-_»—^ CT^H thfrf tiia UA retfaiegi growtfc whtl^ —. 


■ cpw qrep i^i iii»* — ---- ''«w oadoa* 

popwooHiiTioKv^thakGNP. AaoCbercompacadoaiithatfoMa-fiielplaaisiatheU^.,^^ 

aUs far abort 28ft of the cootiy's dcMBestkaOr seaerated COj emiitkMS. 

UA*o*caaceoirtteaboat26%ofworkhi«eC02e^^ *0111 meant tlatUApmwrpi^^ 

“ U> woridwide CO 2 emiitioiit, and half tlial when other grecnhouic gjuet arc taken ^ 

dm foam hM to be on the eamomiet of developing nationa and a sohitioa might 


ntejttttOfer7% 


‘noB^che 

power pbmt in thete conotriet. 


The tecood caveat it chat before there are new global apeeoente to make large chaagea a aKi(u 
•cGooniaB and world trade, there have to be aofSdeatanaljves to provide a baati for choodagstrategiet 
CMpte^ photoeyntheeit can abeorb enough encea CO 2 to avoid perturbadng the economy, thea there iboiit 

be effacta to pow Boce peen planta, wherever ta the world they will have the neatest effect 

lattbenviroofflentaliitiie,pcrhapa more than in any ocher, Pogo described it beat:-We hnn act ih 

enemy, and kbw.* 


APPENDIX 


Compntnlion of U 3 . and Cempnrlton to GNP 


Emkiiom of CO2 in the U A were competed fifom the energy use reported by the Energy lafaraaa 

Agency, U3. Department of Energy, 1973-1988, for coal, od and natnral gas. These are liit^ in 

qanMffionfl^^ErU (British nwnnal Units). (Figures are taken from the October 1988 Monihb w 

Review (released Jannary 1989). Figures for 1988 are estimated baaed on 10 month totals. Energy«» 

oooverted to CO 2 rwiiatinns in the foOowing way. 


-..■■imrA Ttoe* 

A ‘typic^ eoaT of 12,550 BTU/Ib calorifie value with a 70.4% carbon content was uww 

reasonabk choice bmed on lisda^ of typical coals, such u in the handbook 0/CTwmfrfiy end P^- 


A-typical oiT of 19,250 irrU/Ib calorific value with a 84.8% carbon content wu assumed. 

a reaaonabie choice baaed on iimilBr Usdagi of typical U3. crude oils. 


Thifcioft# 


A ^ypkal gas* need not be asimnrd Values used for methane were 

0iX23»M 




The eoaapntataoo of the amount of ^2 P^*’*^**^ ^ 

[CO 2 I * (energy consumptioo/calorific value) x carbon contem x (44/12) 

^ (nr flats 

The fKtor (44/12) is the ratio of molenilar weights of CO 2 to carbon. (The ja uflita 

mnh^i^iiiv by the densi^ to convert 6 ? to pounds.) The results sre listed in Tuns 


ir 
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The CO, resuU cao 

^dhWedby(-W/l2)toc«wwttotOMofct^ ^ 

Values for the U^. GfOtt Natioiitl Product (ONP) are from the StaOiticai Abstract of the Uniuti 
Stotts, 1988 . The value for 1588 WM supplied by the U A Departmeat of Commerce. Values tor ONP are ia 
coaitaat 1582 dollars. These, too, are listed ia Table L 

Table 1 also Ustt the ratb of total CO 2 emissioiis to ONP, mntdpUed by 1000 so M to avoid Ibtias very 
^ fracdoos. (More sigaificaitf figurm are indicated for the Ilstlag of emissloM thaa jiM jntt^ 

rigure 1 graphs both the cha ng es ia CO 2 emiaaions (the ban) aad chaages ia ONP (symbob aad Ones) 
over the dme period from 15173 to 1988. Rmiui ona grew oa^ 1979, <Upped through 1963, tlra leveled off aatU 
1987 Mien they grew aga in , but to lower values thaa 1979. For almost every year during this time period, GN? 
increased year to year. 

Periiaps auve instructive is Rgure 2, showing the in the ratio of emissiooa/GNP over the same 
dme period. There has been a steacbr decrease ia this ratio siaee 1976^ sbowfaif a decrease la emiaaioaa with an 
imrease in ecooomic output The ratio for 1988 is slightly higher thaa Cor 1987; it is not known if this ooe poial 
signals a tread. 

It is sigdScaat that U.S. population ia 1970 was 203,302,000 which ^ to 226446,000 in 198a ItwM 
^t^BuSed u> ht24tff7&fiOO in i9S6(Statistieal Abstract irft/iat/nitad Stotts, 1988). There has to be a rehtiom- 
dap between population and CO 2 emissions, but this was not ea^ored. 
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measurements of the CO 2 content of air can be questioned because of subsequent im> 
^’’'umeots in analytical methodology. Earfy colorimetrie titration techniques are known to be faulty. Howev* 
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Cofiii 


of CartXMi Dioxide Emissions, 1973-1986 


T^l: 


mar 

4 

CMl 

Ha« Output 
lULOM 

AM. pat 

HaMOMpM 

«i 

^ 

BMHnns 

Ml 

TaUI 

ONP 

19626 

irHoo 

mtio 

(IV^miaalOM/ 

QNP>x1000 

1973 

110 

1437 

219 

1400 

344 

1611 

1456 

174 

1.960 

1974 

117 

1406 

21.7 

1462 

334 

1700 

1274 

173 

1.032 

197S 

117 

1406 

210 

1.163 

tt7 

1641 

1110 

170 

1496 

1976 

116 

1499 

214 

1.187 

354 

1043 

1420 

183 

1420 

1977 

119 

1490 

194 

1.167 

37.1 

1900 

6.603 

106 

1407 

1979 

119 

M19 

210 

1.163 

310 

1069 

1661 

112 

1.914 

1979 

il6 

1449 

217 

1404 

37.1 

1906 

1743 

110 

1.790 

1900 

1M 

1464 

214 

1.107 

344 

1762 

5.532 

110 

1.736 

1991 

164 

1436 

194 

1.167 

914 

2476 

6.360 

125 

1.662 

1992 

164 

1479 

194 

1076 

304 

1439 

1068 

117 

1.607 

1963 

164 

1436 

174 

1012 

911 

1431 

1079 

128 

1440 

1994 

17.1 

1.790 

164 

1076 

31.1 

1612 

6446 

160 

1427 

1996 

174 

1400 

174 

1036 

919 

1406 

5431 

162 

1473 

1906 

174 

1.779 

117 

1971 

324 

1601 

5.361 

172 

1.439 

1967 

110 

1461 

174 

1400 

316 

1633 

1464 

166 

1429 

1966 

190 

1.964 

194 

1064 

316 

1714 

6.732 

400 

1496 


NbMC HM (Mptil inM M In <|wadrMan BTU. 

BMm wUtt af« HHom «f ion* ol caibM dtaddn. 

QNP imM arn con«aM 1M2 dolifi 





















